Background: This study seeks to identify the prevalence of catheter associated urinary infection and the type of bacteria that are associated with this infection, as well as the antibiotic susceptibility patterns of the organisms isolated. This would guide the choice of antibiotics when there is catheter associated urinary tract infection. Method: From 1 November 2015-31 April 2016 a cross-sectional study was conducted among patients with urinary catheter in-situ. Urine samples collected were processed and cultured on CLED agar plates. Pure colonies of isolated organism were Gram and Biochemically characterized. A disc diffusion antibiotic susceptibility determined by Kirby-Bauer disc diffusion method was performed on each uropathogen isolated. Data obtained was cleaned, analyzed and presented. Result: There were 122 study subjects of which, 73 (59.8%) were males and 49 (40.2%) were females. Their median age was 42.5 (range 33 -65) years. Significant bacterial growth was obtained in 88 (72.1%) of the urine specimen cultured of which males constituted 48 (54.5%) and females 40 (45.5%). The most prevalent uropathogens isolated were Escherichia coli 41 (46.6%), Klebsiella spp. 18 (20.6%), Pseudomonas aeruginosa 10 (11.4%), Enterobacter spp. 6 (6.8%) and Staphylococcus aureus 5 (5.8%). Bacterial isolates showed some susceptibility to Amikacin 73 (83.0%), Levofloxacin 34 (38.6%) and Ciprofloxacin 26 (29.5%) respectively. The uropathogens were least susceptible to Gentamicin 3 (3.4%), Ampicillin 3 (3.4%) and Cefuroxime 1 (1.1%) respectively. Conclusion: Catheter associated bacterial urinary tract infection (CABUTI) is prevalent at
Introduction
Urinary catheters are passed to permit drainage of urine [1] . They may have diagnostic or therapeutic uses [2] . Globally, about two-thirds of urinary tract catheterization among adults is for therapeutic reasons in order to relief bladder outlet obstruction due to benign prostatic obstruction [3] [4] [5] [6] . The risk of bacterial Urinary Tract Infections (UTI) is dependent on the patient's susceptibility, the quality of catheter and how long catheter has been in place [7] [8] .
Catheter Associated Bacteria Urinary Tract Infection (CABUTI) occurs in at least 40% of hospital-acquired infections [9] . CABUTI has been associated with substantial morbidity in acute care settings and extended care facilities at rates of 20% and 50% respectively [8] . CABUTI rates vary widely from up to 5% for single brief catheterization to 100% for indwelling catheters over a duration of 4 days [10] . Female, advanced age and the critically ill are known risk factors [11] .
In clinical practice, varied microorganisms may be associated with CABUTI and these include: Escherichia coli, Klebsiella spp., Proteus, Enterococci, Pseudomonas, Enterobacter, Serratia and Candida [12] [13] . Within a couple of days after insertion of catheter, bacteria may migrate to bladder from biofilms formed on the surface of indwelling catheter [14] [15] . Commonly, biofilms are initially caused by a single species of bacteria and may eventually become polymicrobial and resistant to various antimicrobial agents especially following long-term catheterization [16] [17] . Worldwide, antimicrobial resistance due to CABUTI contributes substantially to a rise in morbidity and mortality as well as high cost of health care delivery. The epidemiology remains variable and health facility dependent [18] .
Understanding the local antibiotic susceptibility pattern in our setting could enable practitioners to select the appropriate medication necessary for effective treatment. Therefore, this study was carried out to determine the prevalence of CABUTI and the antimicrobial susceptibility pattern at Tamale Teaching Hospital.
Methods

Study Type
This is a cross-sectional study conducted among patients who had catheter in- Tamale Teaching Hospital, an 800 bed capacity tertiary hospital in Tamale, Northern Region, Ghana.
Study Site
Patients' Recruitment and Specimen Collection
From November 2015 to April 2016, a cross sectional study was undertaken at the urology clinic of the Tamale Teaching Hospital of Ghana. The eligibility criteria included patients who had catheter in situ and who consented to be part of the study. We excluded, immunosuppressed patients, non-catheterized patients, those who had confirmed UTI just preceding this study, those taking antibiotic prophylaxis prior to catheterization and those who declined consent. Eligible patients who consented to be part of the study were assigned unique Identification (Id) numbers. Data was recorded on a well-designed sheet. Data fields included: age, sex, address marital status and indication for catheterization.
A spigot was placed at tip of catheter and opened when the patient experienced the sensation to void, associated with a suprapubic mass, which was indicative of a full bladder. The spigot was then removed to allow about 10 -20 ml of urine to flow through and drop off. This was to ensure clean urine was obtained devoid of contamination. Urine collection was done under aseptic conditions into a sterile, dry, leak-proof container. About 2 -5 ml was collected from the tip of catheter. The containers were labeled with the patient's identification number, age, sex, date and the time of collection. The urine specimen was transported together with the data collection form and delivered to the bacteriology laboratory for culture, biochemical tests, isolation and antibiotic susceptibility tests.
Using a sterile calibrated wire loop and under aseptic conditions, about 0.01 ml of urine was inoculated onto a prepared agar plate of Cystine Lactose Electrolyte Deficient (CLED). The plate was incubated under aerobic conditions at 37˚C for 24 hours and observed for bacteria growth. Significant growth of >10 5 bacteria/ml of catheter urine was interpreted as a colony of bacteria with a viable count [19] . Bacteria colonies were identified using colony growth characteristics and Gram staining as well as standard biochemical testing procedures which included indole, urea, triple sugar Iron (TSI), motility and citrate tests were all carried out in accordance with Monica Chessbrough [20] .
An emulsification was made in bijou bottle containing 5 ml peptone water with the pure colonies, until the turbidity was equal to the 0.5 McFarland standards. An approximately 200 µl/loopful of the suspension was dispensed to the center of 25 ml Muller-Hinton culture plate and seeded carefully with the sterile swab stick in three directions to obtain even growth on the Muller-Hinton agar surface, allowing the moisture to be absorbed for at least 15minutes. Using the disc diffusion method of antimicrobial susceptibility test, the urine antibiotics multi-discs (manufactured by Axiom Laboratories, India) were applied firmly to The set-up was incubated aerobically at 37˚C for 18 -24 hrs, after which it was inspected for bacteria growth and growth inhibition. The diameter of the zone of growth inhibition around each antimicrobial agent was measured and compared with the NCCLS interpretive table, NCCLS, 1997 to determine bacterial sensitivity or resistance to each of the antimicrobial agents used [21] . Standard commercial bacteria strains comprising of Staphylococcus aureus NCTC 6571, Escherichia coli NCTC 10418 and Pseudomonas aeruginosa NCTC 10662 were used as control.
Data was entered into Microsoft excel spreadsheet windows 7 and checked for data entry errors. Data analysis was carried out using IBM SPSS version 21 statistical package. Associations between variables were determined with level of significance set at p < 0.05.
Results
One hundred and twenty-two patients participated in the study. There were 73 (59.8%) males and 49 (40.2%) females. The median age was 42.5 (range 33 -65) years. There were 37 (30.3%) participants in the modal age group 51 -60 years ( Table 1 ). The highest number of bacterial isolates 22 (25.0%) out of the 88 positive culture results were in age group 31 -40 years. Frequency of urine culture isolates and age were not statistically significant (p = 0.35) ( Table 2 ).
Significant bacterial growth was obtained in 88 (72.1%) of the urine sample cultured, of which males constituted 48 (54.5%) and females 40 (45.5%). This was not statistically significant (p = 0.06). The relationship between sensitivity (Table 3) . All isolates demonstrated sensitivity to Amikacin. Pseudomonas aeroginosa demonstrated the least sensitivity to Amikacin (70%) while Enterobacter spp. and Staphylococcus aureus were the most sensitive (100%). Gentamycin and cefuroxime showed the least sensitivity pattern; as they were sensitive to only one isolate each of Escherichia coli. The remaining drugs on the antibiotics multidisc showed variable sensitivity pattern ( 
Discussion
The prevalence of CABUTI and antimicrobial susceptibility patterns among patients may vary from one setting to the other. In the United Kingdom, Wazait and associate found catheter associated urinary tract infection to be 35.5%. Koshariya and colleagues reported the prevalence of CABUTI in India to be 27% [22] . In Nigeria, Taiwo et al. reported the prevalence of CABUTI of 13.3% and 98.8% when bladder catheter was in situ at less than 7 days or more than 7 days respectively [23] . In this study, the prevalence of CABUTI was 72.1%. This could be due to contamination of urine by bowel flora or catheters were passed without adherence to strict aseptic protocols. Also, this high prevalence may be due to prolonged catheterization as the duration of catheterization prior to sample collection was not established by this study. Among females, the prevalence of CABUTI was 45.5%. There exist anatomical variations, between female and male urethra and meatus. The female urethra is short and has a meatus closer to the anal opening. This poses a risk for females to contract CABUTI. 
CABUTI Uropathogens Identification
Uropathogen Antibiotics Susceptibility
Antibiotic use by patients prior to presentation of urine samples could significantly alter microbial yield and consequently prediction of infection rates be- This study had some limitations. Firstly, the duration of catheterization preceding sample collection for urine culture and sensitivity was not established.
Secondly, the participants were not grouped into either catheter associated bac- 
Conclusion
Catheter-associated bacterial urinary tract infection is prevalent at the Tamale Teaching Hospital. Micro bacterial isolates demonstrated substantial decrease in susceptibility to antibiotics commonly used. Understanding the local antibiotic susceptibility pattern could guide the choice of antibiotics used in treating catheter-associated bacterial urinary tract infection.
